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IMPURITY 

(57)Abstract 

PURPOSE: To block injection of a current into the 
regions proximate to laser edge by a method wherein 
a semiconductor laser consists of a multilayer 
epitaxial layer, which is provided with a double 
heterostructure consisting of a first conductivity type 
clad layer, a superlattice active layer and a second 
conductivity type clad layer on a semiconductor 
substrate, and is constituted in such a way that the 
active layer in the regions proximate to the laser 
edges contains specific impurity atoms. 

CONSTITUTION: A semiconductor laser consists of a 
multilayer epitaxial layer, which is provided with a 
double heterostructure consisting of a first 
conductivity type clad layer, a superlattice active 
layer and a second conductivity type clad layer on a 
first conductivity type semiconductor substrate, and 
the active layer in the vicinities of laser and surfaces 
6 contains impurities in concentration of 1 x 1017cm— 

3 or higher. The active layer in the regions in the 
vicinities of these layer end surfaces 6 is disordered by this impurities and the band gap 
energy of the active layer is increased. Moreover, as the active layer in these regions is 
situated in a layer structure of a first conductivity type semiconductor layer - a second 
Conductivity type semiconductor layer - a first conductivity type semiconductor layer and a 
depletion layer is generated in the interface between the first conductivity type 
semiconductor layer on one side and the second conductivity type semiconductor layer in 
such layer structure, a current is not injected in the active layer. Thereby, an injection of the 
current into the regions in the vicinities of the laser end surfaces can be stopped. 
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T-gfc frSi.4 z t t-Wgfc-r-SBfff g^wISM 

0ElLfc<D««fl-»> 

©RiS^ttCH-r* feOT*4. 



J£*S*fCV'4. coi i ftMQWWSaifftftC 
OV'-CUJ a#ry? •< * — XK(W. 

D. Uldig et aL, Applied Physics Letters, 1981, rol 
38,pp.776-778)tt«SSft-0<»A. tSJt «>»**>« 
— -ifd) U — tf4Bfiia®d>i£teS'ett, ® 
*Sw^#£B <*>»****#• < *)XBtiA.trv 
4„ wOfc». ft*<»tt»«tt®pS* K»« 
— « t «« t r* u t eit* ^<o a t a it 

tv>4. 

«tti?J-ft«>i ■} loo^ttfc LT, iftKfef-ffi 

ns vk^m^—v^ww-i- 

014986^SC^BS#irv»L o iOfUfl" 
Vn p-ifSBj£SoSttS<oilRfi<&^- 
WIEIkCi-a-Ctt^-WKilRfftbStLTV'*. i 

otz*>. SUfiS roftttS »/«> F*** ?*-*■*• 

**- 12 . *s»rt» 0 Stt» t ft t iftafif 

o/»v K 1 ? t 7 6 

ttGalAP? AlGalnP fc 

JfcBKMetalarganic Vapor Phase Epitaxy: MOVPBtt 



H HI ¥3-208388 (7) 

a^* st^-f * 9 tt 2?*>s«»aEHB«>i£Bfc 
u -c w - -v <o s m ant*** < a t ft •c *' 

4. #«#w-tf«>Sm*'lfc , fcMKi-49!H01‘3 

tt U — S (Catastrophic Optical 

Damage: COD fc «t )TJ>*. CODtt. W— «PJfc** 

u-tfaffiEO-c«as*i, u-trsBaa^s 
u -C«« & ft 4 fc «6 ce s & i t **a 
6ftTv»4. 

ifet u-c, HifJtP 

(Multi-Quantum Wells: MQWfcB'F)6teS<OlBlJ: 

mm 

V 9 - X &(Y. Sumki et aL, Electronics Letters. 

1984,ToL20,pp.38S-384)ii»a»ft-CV»4. MQW 

u Axa«?-t 4«forft-cv»*. .lb®**# 
v--ytta*«:ooDw-^A'd>tta«^i-c. **> 
SB*** 

ri A U-fl* *«»«»»■€• ft. 

*fc<. w--9'Jfed*w-'V»BffiiS-C»tt»ft»= 
<v>.*:*>Tfc4. w-tfSffiaaoSttSw^^ 
KffittStOr-fMQWfc 

(lU)3Jfil 

CAUR^F 4 ti ttGaEi^ t InE*-**3fcEtt£A-Cv» 
4 £ fc^jSJfeftTV^. 

tt. «*.«, AlGalnP* ro-t ft -e-ftAl-P, Ga-P. 
In-PoBfi-fi ®** tt 4itHJ:ot4CTV>St? 
£e>ft4. SF 

aaitttc i o -caaif -fts ft-c /oKi?t7.r 
ii.A'f-i'iAti; t tt 

-f? < P’7 -f 57* A B(A. Gomyo et aL. 
Japanese Journal of Applied Physics, 1088, mL 27, 
pp. L1643-L16621 lC«ft S ftT V'4 . 
G&BiWPHfeLJ:} fc-p4) 

8iC*<fcltC. SmjJffcoJfcOttSlME 

7tt«i2#ci:^fi04e^«A$A4C0. a* 

»^©aaffix<:ajh-r4 ; e.®^Jh4. la»l.. 

4fc®K* 9 * PS 
tRitit, huyftzm 

«T4IBKe«*B 
esit«eT$«4. rftttttu. 
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AjJ'Blt & HX <*' * . 

4ft. 

RSa* *.&m«> ! ¥-9*u--V9> 

A-oRR cult a £ t S * „ 

4 ft. QalnP 4 >AlG*InPft iTWSMb^-fc^BRB 
ftfT^ Rett 9 SB * «. <op 

K?oRS4<±C«<. 

a. V«*l 

ajr&Ciii-iX, ^BWBSBrottfe&Rft&T 
S ■e-TUGalnlK'AIOalBP*' & <r i 
RftfitfcL. *««»*** ^-^ftRS-rac 
ti>-eSi, 

( 9 H ft »Sfc-r 4 * *> OfMR) 

Rieanfio^aMf* 
«±C. mi&*M 9?7 KBfcjBfitf^ffittBfcB 
2 e 9 a« 3 ^ ? ? Ficrr^tnaatiis 
$R xtf 9 4 - V •* *JB * G ft *) . w--r«ffii£« 



(fWB) 

i — witm tan* a. 
*«E «»**#: w - -f n u - ■** BiEftoffitt?- 
ffitt»ttlxio 17 cm- 3 £Ui<r>^: 1 «i«rfc«-tr. :o^ 
NttltBflKOttSfiflftfi * m&mt U IK 

r rx***-fti||* 
5-fr*. KiHte^See^GaliiP^iV'ttAJGJaP 
a »«»*•*•& ft a«-& a iJttrattTJb*. & 

R-iMMWf 4SlG*fi^*#JB t v*^ »«»«>■*■ ft 
*a. iOi } ft*«j£-Ctt-;tf«»»ie#S!fMi 
ff8-«2efS^«M^lCS284<£D4fc 

U ft 

ttfiri. *56B«iMM*U--»f©Rj£^8:tt. 

/<*-x>^S;tt.ft»R.#:Rftj£|kvX* fc LT 
**t»0>SlRt£tfcftfr»''. 4f£o«tt<9£tt?-& 
ttBKJFRttftBAra. RRRBRtt. iOt 



»ffl ¥3-208388.(8) 
OR* C ±J »t a Kfimii^lXl^em-^aiiOJPR 
*o, R«Jft©«2£»S49* K 
JB«-tftJBlg*go¥-B|WB*«xac fc ft«R 
t-ra. 

4 ft. * 3 & 9 i«^MM* 4 '-ir©Rffi 55 - tttt. £l 
&ma<r>*m#mi&.±cmi&man 9 ? * kb t 
*t«2e#aw^?7 K8«*e«!4F 
n«fi ft&tr^Rx (f 4 ft S' ft ft* It 
fitiist. «xi>4ftv + ft*.tirj&jKl/< 
4- = J'^*ivfcR*#R*i£lt^x* tu^ 
ttfe Sr *«£»•*■ i I«fc. 

t LTRlfiSBH**#* 

ft« iE.a w t «r49«fcfc f 

a. 

safe, 

G«A**«iK*ie*HOAlQ*lnP*»&& a 997 
KB fcGaInP 4 ftttAlGaInP*'‘bft aStt* fc*S 
e«S <0 AlQalnP* % 0 ti #?7 K.B i GaAs 4 ft 
BAlGaAs* & ft a «BI ft « ft a $* x If 9 ft 
■/tJVitlSKtilSt, tllxi' 4ft->ir 



i«3fc»&R»j£ieTfi»#:g tftfclS 5,C/< 
* — — >$ r s*i.a. *&:. c«)iiiK2Sc/<>- 
— > 7 fHfcBRS#StigRafi-7Xjf fc LT 
BieBSft#«:BftB8?tt*i-a t. R«l£» 
M^*ttBttJtBft»o®*ft9£tt-*-«.. :»8 

®J££ti .*. 

4ft, *«9JroftR(#w--«r<9Rja:&i6tt, R 
SB U GaAaJfe a k> UAlG&Aa* ft« ft a $* x £ 9 
*•>**'» ft^RBttfk* t L till 

wOR, GaAsab ft v* l± AlOaAaB ** 

v>. £ft, KAafKa-Bl 

tt3£»ftAOI5Kft*S L, RliSftficita, 
»SI»oifiai!ttlTHct>. 7M 
BttRffiB ft^tra«»ofi»flL* ftjg BtfeitT 
a. 

(*Jt«> 

W - if t -e- OSffi5?l6«>— Itt 

WftHftaS Lft4*«,£lTCS*r. «5lH, B 
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21a. 

SB, BSB, RSXgfe^t. 

t-fS3a(a)tiS^rX -5 e. n-GaAa*SU±U 
BgjfcO S^mffSXa-GaAa'* 7 7 r — B 12, 
n-AlGalnP? 7 r KB 13, OMfunJUn T> b — 7 
GaInPStt»14, O-SOA-miSWp-AlGalnPT >7-9 
9 7 KB 16, 6nmff ^p-GalnP*- 7 f J'/ X h 7 
/«-», 0-8,«mISt <77 p-AlGalnP T 99-977 KB 

16. lOmnBWp-GaliiP^-F n/«7 7 r-JB. 0-V« 
JSOjnGaAs*-* 7 -rB17«ria»«fil-fc. R&Jft 
fiUUBES, If XV — *MBEtt. CBEj£& 

Jgffa*, **Stt«TttMOVPE«:<: «<<'*:. flfcfifi 
K 14660*0. 

(VflIIlfc)ttl50. j££afl£«*L8^jn/lirT*i. BR 

iZtt K >1 > f^T* 5 =■ •> A(TMA). 

VS A (TEG), K *J * ■9'A' 4 >77 A(TMI), 
•f-A'jXJ'^CDMZ). 7* *74 VCras). Tl-'/y 
(AaH 8 ), 5? S'? P^5»Aa^ 7 v 

77117(4. fc * 

4. T * K--rGaInPettB14C.ttXS#Lfc + -r ■) 

*e. #3B(»)KSt liKp^aAi+t tT"! 

17-te»«*R81*»* L, 

7 4-£lflV>T3 K ? T 7«tbZ^9 - — 
fctfeeSeilttt&TZtfFRtttfittl-fc. 1630(a) 
CUZnOfift7D^).fcKBt^UtJ»i. &» 
® K ttZnA»2-^Zii3A*2«P OABft-&«B Jft** *£ *C * 
4. ^SSBWCttZaAazfcJBV'fc. 

4tll«lS4«5 T ^ K-7'GaInPSt£Bl4e*AS4t 
4S*fle<0Zn(4, R©14B«>'<> K<F + 7 7x% 
*4 r -«-**'r4. ore, *3H(h)C»tl7K 
®K«ftR814J X tfp-GaAa* 7 7 TinoXCl 
V7 * b ‘) V 77 7 4 — X bXb 7 <7 

T4 732fcj&ttL*:8U i3B(e)KStH K8« 
-&R31, p-GaAs^ 4r v 79 17, GalnP^f u /< v 
7 r-B, p-AlGalnPT 7 9—97 7 KS16*** 

7 1 > rjaar ft* ufc. axwisc 

i l) . p-AlGalnPT 7 * - 9 7 7 KB 16, p-GalnF 
p-AlGalnPT >7 — 9 
7 7 FflS, T > K — TGalnP ffi 1£ B 14 . a- 
AlGalaP^ 9 7 KB13*«>«e4* K 5 4 ‘/IfcWjfcB 



eta ¥3-208388 ( 8) 

T tfWR* L U - V «fi e«R «r # it 4 . 
U-VUt &±iZT> K-T’GalnPSttB 14 i <•*«■* 
BOffl trn-AlGalnP? 7 7 KB 13. p-AlGalnPT >• 
7-9 7 v KB 16. p-AGalnP? 7 9-77 v KB 
16WtCHta«>6A4. HSTtt*#<Ofcft 
e, GalnP* 7 > 7X K 7 .n-BR X VGalnP^ 

fDA,7T-*tt«U:. «8«CT^ 
K - :KGaInPi&teBl4R X tKGalnP^ v 7>7X 
F y /<-B«OM«U:Gaa6lna5P(/»> F^t7 7X 
* A *■ -Eg li l-85eV) T A 4 ** , (Al^Gai- 
cl^Blno^P. 0<xS0-20%B*'T4 X V'. Z.<OT> 
K - 7*GaInP( A 4 v> !4AlGaInP)S1£Bl4e USE 
fi«¥-tf*J£A3it4. AlGalnP? 9 7 KJBottRtt 
0.4SxSl.«rt**S«*‘, *B»«-P14x=0.6*fflv' 
7i(Eg=2^7eV)* GalnP*- r 7 > 7 X K 7 4* — B 
14, a-CJE-«4 

4 . GalnP 70/(77 7—9 UQaAsB fc 
AlGalnPB O^rO JP-Bne^. Ci-'O’ K<O^J*SHC 
ft tfiB-r 4 fc* C*X LA. 



RBia*i&R&*tfc. tfj®«p45alnpi7 7>7X 
7 7/x-Btt, 4©ft^ttt*7 4-i'rje ! a«»« 
W»tt*K*>-0'4. ore, 030(d)e^r X 7 
i:Rl'-7X b X b 7 4 7~* X ?32£B£ UZrlt. 
tt«#R31* 7 X ^ t L-C0.8^mB©»-GaAsr 
d 7 7li2Kl£fi tfc. Kn-GaAsr a 7 71U 
7PBttl£»aB4Jieftfi u.. 

^Bjfc.7-4. ifc, Rn-GaA-ra 7 ^BUtitBifeB 
iww-«0««e 4 L-Ctt«B^o*Bi£A* 
Bit U, i»*o. u--<f Jfc*Rjt«8Uttie|BCiA*!> 
4 . ore, BSftR31«rlfe*U. ^bizaJtjumm 
Op-GaA b7 > 9 9 KBtBfiUfc. n-GaAsT"' 3 7 
^«45XtKp^SaAa3>^^ KBO*Bei±MOVPE 
JftfifiStt660*C. VRRa-ttBft/ni 
KJR«ft*S*JfcCV/mJfc)U60. ReaBEttSX^tonAr 
■C44. KR-ett P *J > -f-JW4r»J •> A(TMG), 

7 A'V > 9 (DMZ). r A-> V CAsHs) 1>- 
GaA b^i > 9 9 )■ B Srtftfi LfcSt, pBtt. i(S4 
MU *«e)f:»*a«t««4«->.S8Bu-cw- 
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L/, : i|s.i|Ht:u--iP«*FBDBfc*S10K^‘»'. 

s v» ft v — if $64B^£-C * ft 

fti'SSfe-tiotr, RftttfcBeftasfc' 1 ?-* 1 . ft 

20(a), 

Btt4i=islt£^ftffl'--V s ^lifBD0«r^L.&. ft 

< i)c«ki- i tz tt> 

*UT56«Lfc. 

(SB©®*) 

L T v» 4 «)-e»«J*oSte* 

SOGaAd*Cft*>*urV'*. tt-oT, pft«« * 
K — Vs's tr 4 8RK£ 

Ufc. 

tfc, 

or, 

cXffiti/!:©, £*»»»»« 



ftffl ¥3-208388 (10) 

gtfc*frdR, *>bn VK*f©*li 

•C, ^BBollS^ttCXKOr, «*SStt*«K<, 

rasilt**® < . ftinx) «««;*'. 

¥®B, »20i±«^ftftw— VoKftB, ftSB 
— ^«naxetstBT«4. 
BK4*v*-c, l-jfcftfctt. 3— BiBftM, 4-* 
««!£»««, 6-l'--f«»W, 11-n-GaAslfcft, 
12 ~d4«A(^7 7 tS, 13— n-AlQmlnP ? 5 7 K 
*, 14— T V K— ^GalnPSteft , 16— ■p-AlGalnP 
KJB » 16— p-AlQalnPT fr 9 - 9 
9 y K«. 17-p^SmAa+ * v ~7M % 18~ n-OaAar 
D y 9 m , l9-p43aA»3 > * J> h ■ , 31-Blftft 
K, 32— W VX h A h 9 -f ’f'TX9 9 

«iA #a± rtft * 
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ft 3 ft 

i utmm n 




31 





